chest, in her head and ears. She was very nervous, and her face bore an extremely anxious expression. The nose and lips were pale, with a slightly bluish tinge, and the conjunctival mucous membranes were very anaemic and flabby. There was no cough. Concluding from her pale face and lips that her symptoms were in a great measure due to bloodlessness, I made a very superficial examination at this time; but on placing the stethoscope over the base of the heart, I heard a loud blowing murmur, and at the same time felt a strong heaving impulse accompany the heart's systole. Immediately following the systolic murmur, another softer murmur was heard. These extraordinary murmurs puzzled me very much, as they were not at all like the ordinary humming murmurs of anaemia. I at once prescribed iron and arsenic and rest, and obtained her promise that she would come back to me in three weeks time for further examination and advice, hoping by that time that her bloodlessness would have disappeared, and I should be better able to localize the murmurs and discover the nature of her cardiac affection. On her reappearance in three weeks time her face and lips showed that she had gained much blood, and that her general health had greatly improved ; but on examining her heart at its base, to my intense surprise, I heard the murmurs louder than they were before, and much more marked in every respect. Her pulse was fairly good and quite regular. She still complained of palpitation on exertion, and her dyspnoea was little, if anything better; also the noises in her head and chest distressed her very much.
On placing the stethoscope over the base of the heart, to the left side of the sternum, in the region of the second intercostal space, two loud murmurs were heard.
The first murmur, which was very loud and blowing with a decided thrill in it, accompanied the systole of the heart, and at the same time a strong heaving impulse was communicated to the stethoscope. Just before this murmur ceased a distinct " click " was heard, and then immediately a second murmur, but of a softer nature and of shorter duration than the first murmur, was heard. On moving the stethoscope to the aortic area, the murmurs were still very distinctly heard, but the click which, as I have said, joined the two murmurs together was heard much more clearly, and I believe indicated the quick and sudden closure of the aortic valve. How the murmurs themselves were produced I could not at this time venture to say. They were heard also at the apex of the heart, but not nearly so loud as at the spot already stated. The point of maximum intensity of both murmurs was to the left of the sternum between the second and third ribs.
Upon entering into the history of my patient, I learned that about six years previously she had an attack of scarlet fever, but she could not say that her health in any way was worse after the attack. There was no history of rheumatic affection. I advised my patient to give up all unnecessary exertion, and to rest as much as possible, and to continue taking the iron and arsenic for another month.
At the end of a month I again saw her. She was looking greatly better. Her face and lips showed that her anaemia had quite disappeared. She still had great breathlessness on exertion, and complained much of the noises in her head and chest.
On listening over the base of the heart to the left of the sternum, in the second intercostal space, a strong heaving impulse was communicated to the stethoscope with the systole of the heart, and both murmurs, as already described, were heard with extraordinary clearness?I never heard anything like those murmurs before or since. At the apex of the heart the murmurs were not so loud as at the spot indicated; and in the aortic area, while the click joining the two murmurs was very distinct, the murmurs themselves were but slightly diminished in intensity.
Being very much puzzled as to the cause of these murmurs, which, Spleen was greatly enlarged, measuring 8 inches in length by 4^-in breadth.
The Kidneys were much congested and enlarged, and were softened by putrefaction; otherwise they were natural.
The heart, pericardium, and great vessels, were now removed and carefully dissected, without severing the connexion of the heart and its great vessels.
The following was found to be the condition of the great vessels:? The Conus Arteriosus was very considerably dilated. When the pericardium was first opened its anterior surface was found bulging forward with unnatural prominence.
The Pulmonary Artery measured from the base of its valvular cusps to its bifurcation, 2f inches. At the bifurcation the ductus arteriosus communication with the aorta was patent; the orifice of communication being large enough to admit freely a goose quill.
The Plate I. Fig. 1 .?Shows the heart with its large bloodvessels. All the cavities of the heart and the large bloodvessels were stuffed with wet cotton wool, so as to distend them.
In this way the dilated right ventricle, conus arteriosus, and pulmonary artery are well shown. The descending portion of the aorta has been raised up from its normal position, so as to bring more clearly into view the ductus arteriosus. As the result of careful observation, it was noted that the second murmur began immediately after the closure of the aortic valve, and was heard most distinctly in the second intercostal space to the left of the sternal margin. Was it produced by the blood rushing back through the ductus arteriosus during the powerful recoil of the aorta, or was it produced by regurgitation of blood through the diseased pulmonary valve ? It was quite evident from a careful examination of the axis of the tube of the ductus arteriosus, and of the situation of the pulmonary valve, that the recoil current through the ductus arteriosus would impinge not on the cusps of that valve, but on a spot at least an inch away from them, outwardly towards the left, that spot being the centre of the saccular aneurism on the pulmonary artery. The rush of blood back through the patent ductus arteriosus mixing with the blood in the distended pulmonary artery, conus arteriosus, and right ventricle, would set up a commotion in that fluid, but I fail to see how the cusps of the diseased pulmonary valve could be set into a state of vibration sufficient to cause a murmur by the recoil current which would strike, not on them, but on the dilated wall of the pulmonary artery, fully an inch above them. It must be also borne in mind that the pulmonary artery at the situation of its valvular cusps was greatly dilated, its circumference being at this spot 3^ inches. The incompetency of this valve was therefore marked in the highest degree. The post-mortem examination also showed that its cusps were much shrunken and atrophied, and that their ragged margins hung dependent into the ventricular cavity. These was everywhere terribly engorged; the veins of the neck being greatly distended. The urine contained a very large quantity of albumen, about one-fifth. There was crepitation in all parts of her lungs. She had constant cough with bloody and frothy expectoration; and from this time on to her death there were .frequent attacks of haemoptysis and epistaxis. The heart all the time was heaving against the wall of the chest with a remarkably strong impulse, and, strange to say, the two loud murmurs had entirely disappeared; but during the violently wobbling action of the heart one could hear the two sounds " filupp," " fiupp " quite distinctly. Her extremely distressing symptoms evidently began as the result of the plugging of the terminal branches of the pulmonary artery, and as the result of the obstruction in the left branch of the pulmonary artery, and the consequent obstruction to the circulation through the lungs.
How is it possible to account for the disappearance of the two loud murmurs and for the production of the sounds "filupp,"
If my explanation of the production of the two loud murmurs is correct, I think their disappearance may be accounted for in the following way:?Bearing in mind that numerous terminal branches of the pulmonary artery in both lungs were plugged, and that one of the main branches of the pulmonary artery itself was greatly obstructed, and that both lungs were in a state of catarrhal pneumonia, and that the kidneys and spleen were greatly congested? the whole forming an impediment to the circulation of blood through the lungs which the distended and dilated right side of the heart could not overcome?it would necessarily follow in consequence of this engorged state of the whole right side of the heart, that too small a quantity of blood would be driven past the cusps of the pulmonary valve to set them in vibratory commotion. Hence the absence of the first part of the loud systolic murmur. But in addition, the almost complete closure of the ductus arteriosus by a conical clot from the aneurism would effectually prevent the passage of a sufficient quantity of blood through that opening during the heart's systole as would cause its margins to vibrate. Hence the disappearance of the second part of the loud systolic murmur.
In the same way this plugging of the once patent ductus arteriosus would equally prevent the rush back of blood during the recoil of the aorta. Hence the disappearance of the second loud murmur.
y With regard to the production of the sounds " filupp," " flupp,"
heard over the base of the heart, it was quite evident that the first was caused by the reduplication and accentuation of the first sound of the heart with the systole, and that the second shorter sound was caused by the rapid closure of the aortic valve?the whole arterial vascular system being in a state of great tension due to the block to the circulation in the right side of the heart and in the lungs.
Gentlemen, after hearing this paper so far you will ask, Have we learnt anything, either from the symptoms observed during life or from the post-mortem appearances, which would enable us in the future accurately to diagnose a case of patent ductus arteriosus with aneurism of the pulmonary artery ?
The chief facts in connexion with the physical symptoms observed during life which I have brought before you are these:?
On auscultation a loud, blowing, thrilling ductus arteriosus. The short wide tube of the pulmonary artery- Mr Cathcart said, with reference to Dr Gibson's argument that the blood-current could not pass from the pulmonary artery into the aorta, it must be remembered that it did so in the fcetus, and that in this case they had a foetal condition existing to adult life. The flow of blood through the ductus arteriosus was just the persistence of part of the foetal circulation.
Br George Balfour pointed out that the thrill and loud systolic murmur were propagated down the aorta. Theoretically, there should be no passage, but practically, he believed there was, and that it was probably aided to some extent by suction from the passing arterial blood.
Prof. Stewart further pointed out that the dilatation on the aorta, opposite the ductus arteriosus, was in favour of the view that the blood did pass from pulmonary artery to aorta. l)r Foulis said he had to thank Mr Cathcart for using the very argument he meant to have brought against Dr Gibson's contention. In the fcetus the duct remained patent till the first breath. It then began to close, and the best observers stated that the process of closure was usually over in ten days. But there was no reason why the foetal condition should not continue into adult life, and, as Prof. Stewart had remarked, the dilatation of the aorta opposite the duct showed that the ventricular systolic current had impinged on the wall of the aorta at that spot. There was no other way of explaining this dilatation of the aorta. With regard to Prof. Stewart's remarks about the presence of ulcerative endocarditis, what struck him at the time was this, that the extremely hard nature and fibrous character of the vegetations on the pulmonary and other valves of the heart at once showed that they could not have been produced in weeks, but had probably been forming during the course of years. In regard to Dr Wyllie's remark, the tricuspid valve was so competent that he could not see how it could assist in the production of the second bruit. In conclusion, he thanked the Society for the kind manner in which his paper had been received.
